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8506A 

RKRMA #1 

On page 1-1, preceeding paragraph 1-5, add the following NOTE, 

NOTE 

The A3 Isolator PCB is standard in the 8506A. This 
assembly is documented in Section 6 of this manual as 
Option -08A. 

On page 5-1, reverse the FIGURE and PAGE column headings. 

On pages 608A-5 and 60 8A-6, disregard Table 608A-3 and refer to Table 
5-4. 

On pages 60 8A-7 and 608A-8, disregard Figure 608A-3 and refer to Figure 
8-3 « 
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Section 1 

ntroduction & Specifications 



1-1. INTRODUCTION 

1-2. This eight-section manual provides comprehensive 
information for installing, operating and maintaining 
your Fluke digital multimeter. Complete descriptions and 
instructions are included for the instrument mainframe, 
for all modules necessary in making thermal true-rms and 
dc volts measurements, and for any optional modules 
ordered with the instrument. Appropriate sectionalized 
information is included with any optional modules 
subsequently ordered and may be inserted in Section 6. 

1-3. DESCRIPTION 

1-4. The multimeter features 6-1 / 2 digit resolution, full 
annunciation and simplicity of operation. Modular 
construction, microprocessor control, and a bus structure 
provide excellent flexibility. Memory programming from 
the front panel (or through a remote interface) controls all 
measurement parameters, mathematical operations and 
special operations. The standard hardware configuration 
allows for measurement of thermal true-rms volts on 
eight ranges and dc volts in five ranges. An averaging 
mode is available to automatically optimize display 
resolution and stability for each range in dc volts, 
resistance, and dc current functions. Extended resolution 
is also available in the ac volts function. Optional 
modules are available for dc current (five ranges), and 
resistance (eight ranges) in two-wire or four-wire 
arrangements. 

1-5. Thermal True-RMS Conversion 
1 -6. The thermal true-rms feature allows the operator to 
measure the true-rms value of an ac signal at accuracies of 
up to .012% with a reading rate of one every six seconds. 
This response time compares favorably with that of 
existing thermal transfer standards which can take up to 
five minutes to complete a measurement. 

1-7. Modular Construction 

1-8. Considerable versatility is realized through unique 
modular construction. All active components are 
contained in modules which plug into a mainframe 



motherboard. This module-to-motherboard mating, 
combined with bus architecture and microprocessor 
control, yields ease of option selection. 

1-9. Microprocessor Control 
1-10. All modules function under direct control of a 
microprocessor based controller. Each module is 
addressed by the controller as virtual memory. Scaling 
factors and offset values can be applied separately, stored 
in memory, and automatically used as factors in all 
subsequent readings. Digital filtering utilizes averaged 
samples for each reading. 

1-11. Software Calibration 

1-12. The 8506A features microprocessor-controlled 
calibration of all ranges and functions. Any range can be 
calibrated using a reference input of any known value 
from 60% of range to full scale. Software calibration can 
be performed using front-panel or remote control, 
allowing recertification without opening the case or 
removing the multimeter from the system. 

1-13. Recirculating Remainder A/D Conversion 
1-14. The multimeter adapts Fluke’s patented 
recirculating remainder (R 2 ) A/D conversion technique 
to microprocessor control. This combination provides 
fast, accurate, linear measurements and long-term 
stability. 

1-15. Options and Accessories 
1-16. Remote interfaces, a dc current converter, and an 
ohms converter are among the options and accessories 
available for use with the multimeter. Refer to Tables i-i 
and 1-2 for complete listings. Any one of the three 
Remote Interface modules (Option 05, 06, or 07) may be 
installed at one time. 

1-17. SPECIFICATIONS 

1-18. Mainframe specifications for ac volts, dc volts and 
dc ratio measurement capability are presented inTable 1-3. 
Optional function specifications are supplied with the 
respective option modules and included in Section 6. 
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02A Ohms Converter 

03 Current Shunts 

05 IEEE Standard 488-1 975 Interface 

06 Bit Serial Asynchronous ' 

07 Parallel Interface 



1} Either Option 02A or Option 03 can 

be installed at one time. 

2} Only one of Options 05. 06. and 07 

a 





M04- 205-600 S’A-inch Rack Adapter 
MOO-260-61 0 18-inch Rack Slides 
MOO-280-610 24-inch Rack Slides 
80K-6 High Voltage Probe 
80K-40 
83RF 
85RF 
Y8021 
Y8022 
Y8023 
629170 



High Frequency Probe 



II 



Y8022 IEEE Std. Cable, 2 Meter Length 
Y8023 IEEE Std. Cable, 4 Meter Length 

629170 TRMS Extender Card 

MIS-71 90K* Static Controller 
MIS-7013K* Bus interconnect and Monitor 



*For use during service or repair. 
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GENERAL SPECIFICATIONS 


Dimensions 


— 10.8 cm High x 43.2 cm Wide x 42.5 cm Long 

(4.25 in High x 17 in Wide x 16.75 in Long) (See Figure 1-1) 


Weight 


BASIC 


.... 10 kg (22 lbs) 


FULLY LOADED 


.... 12 kg (26 lbs) 


Operating Power 


VOLTAGE 


. . . . 100V ac, 120V ac, 220V ac, or 240V ac (±10%) 


BASIC INSTRUMENT POWER . . . 


. . . . 12 watts 


FULLY LOADED POWER 


24 watts 


FREQUENCY 


47 Hz to 63 Hz (400 Hz available on request) 


Warm-Up 


. . . . 2 hours to rated accuracy 


Shock and Vibration 


— Meets requirements of MIL-T-28800 for type III, class 5, 
style E equipment. 


Temperature Rang© 


OPERATING 


.... 0°C to 50° C 


NON-OPERATING 


.... -40° C to 70° C 


Humidity Range 


0° C TO 18° C 


.... 80% RH 


18°C TO 40° C 


. . . . 75% RH 


40° CTO 50° C 


. . . . 45% RH 


Maximum Terminal Voltage 


LO TO GUARD 


.... 127V rms 


GUARD TO CHASSIS 


.... 500V rms 


H! SENSE TO Hi SOURCE 


127V rms 


LO SENSE TO LO SOURCE 


.... 127V rms 


Hi SENSE TO LO SENSE 


1000V rms or 1200V dc 


HI SOURCE TO LO SOURCE . . . . 


280V rms 



-2 















Table 1-3. Specifications (cent) 



AC VOLTAGE 
input Characteristics 






FULL SCALE 
5 'A DIGITS 


100 mV 


125.000 mV 


300 mV 


400.000 mV 


IV 


1.25000V 


3V 


4.00000V 


10V 


12.5000V 


30V 
100 V 




500 V 


800.000V 



RESOLUTION 



6 V 2 DIGITS* 




5% DIGITS 



1 (M 
1 jjV 
10 fjV 
10 //V 
100 //V 

100 mV 

1 mV 
1 mV 



*ln AVG operating mode. 



Accuracy 

HIGH ACCURACY MODE ±(% of Reading + Number of Counts ) 1 



INPUT IMPEDANCE 



1 MQ 
± 1 % 

Shunted by 
<180 pF 







24 HOUR: 23° 


C ±1°C 2 










FREQUENCY IN HERTZ 


RANGE 


10 TO 
40* 


40 TO 
20 k 


20k TO 
50k 


50k TO 
100 k 


100k TO 
200 k 


200k TO 
500k 


500k TO 
1M 


100 mV 


0.08 + 0 


0.02 4 5 


0.04 + 5 


0.2 4- 0 


0.6 4 0 


1.5 4 0 


3.5 4 0 


300 mV to 
10V 


0.08 4 0 


0.012 4 0 


0.04 4 0 


0.2 4 0 


0.5 4 0 


1.5 4 0 


3.5 4 0 


30V 


0.08 4 0 


0.012 + 0 


0.04 4- 0 


0.2 4 0 


0.5 4 0 


3.5 4 0 


12 4 0 


100 V 


0.08 + 0 


0.012 + 0 


0.04 4 0 


0.2 4 0 


1.0 4 0 


3.5 4 0 


— 


500V 3 


0.08 + 0 


0.012 4 0 


0.04 4 0 


0.2 4 0 


— 


— 


— 



90 DAY: 23° C ±5°C 



FREQUENCY IN HERTZ 





10 TO 
40* 


40 TO 
20 k 


20k TO 
50k 


50k TO 
100 k 


100k TO 
200 k 


200k TO 
500k 


500k TO 
1M 


100 mV 


0.08 4 0 


0.026 4 5 


0.06 4 0 


0.2 4 0 


0.6 4 0 


1,5 4 0 


3.5 4 0 


300 mV to 
10V 


0.08 4 0 


0.016 4 0 


0.06 4 0 


0.2 4 0 


0.5 4 0 


1.5 4 0 


3.5 4 0 


30V 


0.08 4 0 


0,016 4 0 


0.06 4 0 


0.2 4 0 


0.5 4 0 


3.5 4 0 


12 40 


100V 


0.08 4 0 


0.016 4 0 


0.06 4 0 


0.2 4 0 


1.0 4 0 


3.5 4 0 


— 


500V 3 


0.08 4 0 


0.016 4 0 


0.06 4 0 


0.2 4 0 


— 


— 


— 
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>90 DAY: 23° C ±5°C 

ADD TO THE 90 DAY SPECIFICATION PER MONTH THE FOLLOWING % OF READING 









10 TO 
40 


40 TO 
20k 


20k TO 
| 50k 


50k TO 
100k 


100k TO 
200k | 


200k TO 
500k 


500k TO 
1M 


■ 


0.008 


0.001 




1 




0.06 


0.11 



NOTES: 



1 AC coupled, 5V2 digits, input level >0.25 x full scale. For 6 V6 digits multiply Number of Counts by 1 0. 
For input levels between 0.1 x and 0.25 x full scale, add 5 counts for the 100 mV, IV, 10V, and 100V 
ranges, add 15 counts for the 300 mV, 3V, 30V ranges, and add 25 counts for the 500V range. 

2 Relative to calibration standards, within 1 hour of dc zero. 

3 Add 0.02 x (Input voltage / 600) 2 % of Reading to the specification. 



ENHANCED MODE: Add thefollowing (% of Reading + Number of Counts) to the High Accuracy Mode 
^ Specifications. 



RANGE 


TIME SINCE FIRST READING 

. . . ' 


<5 MINUTES 


<30 MINUTES 


100 mV, IV, 10V, 100V 


0 + 0 


0.003 + 4 


300 mV, 3V, 30V 


0+0 


0.003 + 4 


500V 


0 + 0 


0.003 + 6 


*AC-coupled, 5% digits, temperature change <1°C, input level >0.25 x full scale. For input levels between 
O.lx and 0.25x full scale, multiply % of Reading adder by 10. 



NORMAL MODE: Add the foiiowing % of Reading to the High Accuracy Mode Specification. 



SEGMENT OF SCALE 




>90 DAY ADD PER MONTH 


Q.25x to lx full scale 


0.4 


0,044 


O.lx to Q.25x full scale 


0.6 


0.055 



AC+DC COUPLED MODES: ±(1.1 times the ac specification for the appropriate mode + the result (Adder) 

from the following table). 



RANGE 


ADDER 


100 mV to IV 


±(150 /A/ x (dc volts / total rms volts)) 


3V and 10V 


±(1 mV x (dc volts / total rms volts)) 


30V and 100V 


±(10 mV x (dc volts / total rms volts)) 


500V 


±(50 mV x (dc volts / total rms volts)) 

































Operating Characteristics 

STABILITY: ±(1% of Reading + Number of Counts)’ 



100 mV, IV, 10V, 100V 
300 mV, 3V, 30V 
500V 



24 HOUR 


90 DAY 


0.0025 + 1 


0.004 + 1 


0.0025 + 3 


0.004 + 4 


0.0025 + 5 


0.004 + 6 



‘High Accuracy Mode, ac coupled, 5 Vs digits, input level >0.25xfull scale, 40 Hz to 20 kHz, temperature change 
<1°C. For BVs digits, multiply Number of Counts by 10. For input levels between 0. lx and 0.25x full scale, add to 
the Number of Counts specification 2 counts for the 1 00 mV, 1 V, 1 0V, and 100V ranges, 6 counts for the 300 mV, 
3V, and 30V ranges, and 10 counts for the 500V range. 



CREST FACTOR .. 



3 dB BANDWIDTH 



Up to 8:1 at full 90 day (or greater) accuracy for input signals with 
peaks less than two times full scale, and highest frequency 
components within the 3 dB bandwidth. Up to 4:1 for signals with 
peaks less than four times full scale, with an addition of 0.03 to the % of 
Reading. 

3 MHz for the 1 00 mV range and 1 0 MHz for the 300 mV, 1 V, 3V and 1 0 V 
ranges (typical). 



MAXIMUM INPUT VOLTAGE ±600V rms or dc, 840V peak, or lx 10 7 volts-hertz product 



TEMPERATURE COEFFICIENT 



0°C to 18°C and 28° C to 50° C 
1/10 of 90 day Specification per °C 



COMMON MODE REJECTION >120 dB, dc to 60 hertz, with 1QQQ in series with either lead. 



SETTLING TIME 
High Accuracy Mode 



Enhanced Mode 



Normal Mode 



Sample time = 3.5 seconds 
Hold time = 2.5 seconds 
Measurement time = 6 seconds 

If the state of the instrument is unknown, two complete measurement 
times will be required to guarantee a correct reading. Use of the 
external trigger mode will always allow a 6 second measurement time. 

The first reading requires the same time as the High Accuracy Mode. 
Subsequent readings occur every 500 milliseconds. If the input 
changes 1% the analog settling time to 90 Day mid-band accuracy is 
1.5 seconds. 

Settling times for large changes are non-linear, Zero to Full Scale 
changes require 2.0 seconds to settle to 90 Day, mid-band 
specifications. Full scale to 1/1 0th full scale changes require 3.0 
seconds to settle to 1 /1 0th full scale, mid-band; 90 day specifications. 
Small changes (<1%) settle to mid-band specifications in <1.5 
seconds. 
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8506A 




RANGE 


UPRANGE 


100 mV 


125.000 mV 


300 mV 


400.000 mV 


IV 


1.25000V 


3V 


4.00000V 


10V 


12.5000V 


30V 


40.0000V 


100V 


125.000V 


500V 


None 





RANGE 


UNDERRANGE 

DISPLAY 

LLLLL 


MINIMUM 

SPECIFIED 

LEVEL 


OVERRANGE 

DISPLAY 

HHHHH 


100 mV 


None 


12.5 mV 


125.000 mV 


300 mV 


20 mV 


40 mV 




IV 


62.5 mV 


125 mV 


1.25000V 


3V 


200 mV 


400 mV 




10V 


625 mV 


1.25V 


12.5000V 


30V 


2V 


4V 




100V 


6.25V 


% 12.5V 


125.000V 


500V 


30V 


60V 


600,000V 




RANGE 


FULL SCALE 
6 V 2 DIGITS 


100 mV 


200.0000 mV 


IV 


2.000000V 


10V 


20.00000V 


100V 


128.0000V 


1000V 


1200.000V 



RESOLUTION 



Vh 

DIGITS'* 




6V2 

DIGITS 



100 nV 

1 /iV 
10 fN 
100 /j\J 
1 mV 




>10,000MQ 

>10,000MQ 

>10,000MO 

1QMQ 

10MO 



*7V&-digit resolution: In AVG operating mode. 
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